By using in ovo electroporation, the firefly luciferase gene was transfected to living chicken embryos at 2 days of incubation.
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As a currently available nonviral method of gene transfection to chicken embryos, frequently used has been in ovo lipofection (LP), which allows spatial expression of reporter genes in chicken embryonic tissues1,2,6).
Besides this in ovo LP method, another possible approach would be in ovo electroporation (EP) since EP is proved to be efficient, in some cases more efficient than LP, to transfect foreign genes to various tissues of living animals. In the rat brain and liver, and in the mouse skin and testis, for example, reporter genes were successfully transferred in vivo by EP4, 7, 8, 10) . In the present study, an attempt was made to transfer a foreign gene to incubating chicken embryos in ovo by EP.
Materials and Methods
Animals: Fertilized eggs of single comb White Leghorn chickens (Aichi Line) were placed and kept in an incubator at stages 11 to 12 of development3) were used for in ovo gene transfection. The blunt edge of the fertilized eggs incubated for 48hrs were cleaned with 70% (v/v) ethanol, and a hole of approximately 15mm in diameter was made on the egg shell. Shell membrane was carefully removed to visualize the embryo.
Through the buffer (10mM Tris, and 1mM EDTA, pH adjusted to 7.5) was injected in the area pellucida close to 6th or 7th somite of the embryonic body with a finedrawn glass pipette. Subsequently, L-shaped electrodes 12 mm long were placed in the area opaca along with the embryonic body on both the right and left sides at 8mm interval so as to cover the entire embryonic body from the cranial to caudal ends (see Fig. 1 ). Electric square pulses were applied three times at 25 volts for 50 msec with an electro-square porator T820 (BTX, San Diego, USA). After the DNA transfection, the hole on the egg shell was sealed quickly with a mending tape.
The eggs were then incubated vertically without rocking for the following 48hrs.
Bioluminescence imaging: For bioluminescence imaging, the phosphate buffered saline (137mM NaCl, 2.68mM KCl, 8.08mM Na2HPO4, and 1.47mM KH2PO4, pH luciferin substrate buffer (PicaGene, Nippon Gene, Tokyo, Japan) in ovo, and bioluminescence imaging was conducted by using the single photon 907 imaging system (Argus50, Hamamatsu Photonics, Hamamatsu, Japan). Photon counting for imaging was done for 10 min. 
